Cloning, expression, purification, and characterization of a designer protein with repetitive sequences.
An artificial protein containing alternating hydrophilic-hydrophobic blocks of amino acids was designed in order to mimic the structure of synthetic multiblock copolymers. The hydrophobic block consisted of the six amino acids Ala Ile Leu Leu Ile Ile (AILLII) and the hydrophilic block of the eight amino acids Thr Ser Glu Asp Asp Asn Asn Gln (TSEDDNNQ). The coding DNA sequence of the cluster was inserted into an commercial pET 30a(+) vector using a two step strategy. The expression of the artificial protein in Escherichia coli was optimized using a temperature shift strategy. Only at cultivation temperature of 24 degrees C after induction expression was observed, whereas at 30 and 37 degrees C no target protein could be detected. Cells obtained from a 15L bioreactor cultivation of E. coli were disintegrated by mechanical methods. Interestingly, glass bead milling and high pressure homogenization resulted in a different solubility of the target protein. The further purification was carried out by affinity chromatography using the soluble homogenized protein. Extreme conditions (6M urea, 0.5M NaCl) were applied in order to prevent aggregation to insoluble particles. The designer protein showed an extremely high tendency to form dimers or trimers caused by intermolecular interactions which were even not broken under the conditions of SDS-polyacrylamide gel electrophoresis, rendering the behavior during purification different from proteins usually found in nature. The protein preparation was not completely pure according to SDS-PAGE stained by Coomassie blue or silver. In MALDI-TOF-MS, nano-ESI qTOF-MS of the entire protein preparation and nano-ESI-MS after digestion by trypsin and chymotrypsin impurities were not detectable.